Abstract: Geographic tongue is a chronic, inflammatory, and immune-mediated oral lesion of unknown etiology. It is characterized by serpiginous white areas around the atrophic mucosa, which alternation between activity, remission and reactivation at various locations gave the names benign migratory glossitis and wandering rash of the tongue. Psoriasis is a chronic inflammatory disease with frequent cutaneous involvement and an immunogenetic basis of great importance in clinical practice. The association between geographic tongue and psoriasis has been demonstrated in various studies, based on observation of its fundamental lesions, microscopic similarity between the two conditions and the presence of a common genetic marker, human leukocyte antigen (HLA) HLA-C*06. The difficulty however in accepting the diagnosis of geographic tongue as oral psoriasis is the fact that not all patients with geographic tongue present psoriasis. Some authors believe that the prevalence of geographic tongue would be much greater if psoriatic patients underwent thorough oral examination. This study aimed to develop a literature review performed between 1980 and 2014, in which consultation of theses, dissertations and selected scientific articles were conducted through search in Scielo and Bireme databases, from Medline and Lilacs sources, relating the common characteristics between geographic tongue and psoriasis. We observed that the frequency of oral lesions is relatively common, but to establish a correct diagnosis of oral psoriasis, immunohistochemical and genetic histopathological analyzes are necessary, thus highlighting the importance of oral examination in psoriatic patients and cutaneous examination in patients with geographic tongue.
INTRODUCTION
First described by Reiter in 1831, the geographic tongue (GT) is a chronic, inflammatory oral lesion, immunologically mediated and with unknown etiology. [1] [2] [3] [4] [5] It affects between 0.6% and 4.8%
of the world population, occurring more often in children, with a slight preference for females, and with its frequency reducing with age. [5] [6] [7] It is characterized by serpiginous white areas around the depapillated mucosa, whose rotation among activity, remission and reactivation in diverse locations originated the denominations benign migratory glossitis and wandering rash of the tongue. 8 The white border consists of filiform papillae in regeneration and of a mixture of keratin and neutrophils, while erythematous area results from the loss of these papillae. Lesions tend to change location, pattern and size over time, affecting mainly the back and side edges of the tongue. [1] [2] [3] This migration is evidenced by epithelial desquamation in one location and a simultaneous proliferation in another, with periods of exacerbation and remission. 3 In most cases it is asymptomatic. However, some patients may report pain or burning sensation, especially during ingestion of spicy or acidic foods. 3, 4, 9 Psoriasis is a skin-articular disease, inflammatory, chronic, common, with genetic and immunological basis, and with great importance in clinical practice. 10, 11 Psoriasis occurs in approximately 1-3% of the world population, affecting white individuals of both sexes. Clinically, psoriasis is divided into vulgaris, guttate, inverse, psoriatic arthritis, palmoplantar, pustular and erythrodermic, with common features such as erythema, desquamation and elevation. [11] [12] [13] Its etiology is unknown, but it is known that there is a defect in the normal cycle of epidermal development, with a disorder in the proliferation and differentiation of keratinocytes associated with inflammatory and vascular changes, with a leukocyte infiltrate composed of activated T-lymphocytes, neutrophils, dendrocytes and mast cells. The disease can be localized or generalized, affecting almost all the skin with an unpredictable course. 10, 14, 15 Studies show that geographic tongue is the oral manifestation more commonly associated with psoriatic disease. These studies are based on observation of its fundamental lesions, on microscopic similarity between the two conditions and on observation of the presence of a common genetic marker, the human leukocyte antigen (HLA) HLA-Cw6. [16] [17] [18] [19] The difficulty in accepting the diagnosis of geographic tongue as oral psoriasis resides in the fact that some nonpsoriatic patients present geographic tongue. 20 Some authors believe that the prevalence of oral lesions would be much higher if the psoriatic patients underwent thorough oral examination. 16 Also, there are few controlled studies with histological and genetic tests on geographic tongue and its relation to psoriasis. 17, 20 To solve the controversy, the aim of this study was to review the literature, describing the relation between psoriasis and geographic tongue.
COLLECTION METHOD
This study consists of a literature review, conducted between 1980 and 2014, in which was performed a consultation of thesis, dissertations and scientific articles, selected through search in the Scielo and Bireme databases, from Medline and Lilacs sources.
The search in the databases was conducted using the keywords geo- 1, 3 However, the disease to which it presents a higher association is psoriasis. 21 Allergy has also been suggested as an etiologic factor in geographic tongue. 1, 6 A relation between geographic tongue and asthma, eczema, hay fever, elevated immunoglobulin E (IgE) serum level and atopic patients was reported. It is a common lesion in patients that present recurrent acute inflammatory conditions. Psychosomatic factors, which probably contribute to both geographic tongue and atopy, may explain the high prevalence in atopic patients. 6 Some studies have shown a relation between geographic tongue and fissured tongue (FT), which manifests itself as grooves on the back of the tongue. 3, 6, 22 It has an incidence between 5% and 10% of the world population, manifesting variably in number and depth of the bumps. 23 Usually, the lesions are irreversible, the prevalence increases with age and it probably results from a long term glossitis. 3, 24 Familial occurrence of fissured and geographic tongue in parents and siblings of patients with one or both of these conditions has been studied, suggesting that these lesions have hereditary features of polygenic transmission.
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Some bacterial and fungal infections were related to geographic tongue due to the nature of the inflammatory lesion. However, no particular micro-organism was consistently found in association with the disease. 1 Generalized glossitis with papillary atrophy related to dietary deficiencies of iron and B vitamins led to the suspicion of a possible association between geographic tongue and nutritional deficiencies. There is the possibility of this type of glossitis, related to nutritional deficiencies, to be sometimes confused with geographic tongue, especially when the apex and the side edges of the tongue are affected. 25 Psychosomatic factors are mentioned as possible etiological factors due to the clinical observation that outbreak or exacerbation of lesions are usually accompanied by a stressful event, as occurs in psoriasis. 26 Gonzaga et al conducted a study with 129 patients with psoriasis, 399 patients with geographic tongue and 5,472 healthy individuals, evaluating the association of these conditions to alcohol, tobacco and stress. The authors found a high prevalence of alcohol consumption in psoriatic patients and a strong relation between psoriasis and GT with psychosomatic factors. Furthermore, the three related factors were four times more frequently in psoriatic patients.
They concluded that interactions between environmental factors and psoriasis are different from the interactions that occur with GT and suggested that these differences may be responsible for different types of manifestations, considering they as the same disease. 27 Regarding tobacco use, some studies report that GT is less common in smokers, due to changes that occur in their oral epithelium, such as increased keratinization and decreased TNF-α, IL-1 and IL-6 production by macrophages (activation of nicotinic receptors in these cells). However, in psoriasis it is observed that tobacco use is greater than in individuals without this condition. 4, 11, 27 
PREVALENCE OF GEOGRAPHIC TONGUE IN PSORIASIS AND PSORIATIC

ARTHRITIS
Oral manifestations of psoriatic disease can be divided into two types: the first involves change in mucosa histologically similar to psoriasis, parallel to skin lesions. The other type is more common and is constituted by nonspecific lesions, such as fissured tongue and geographic tongue ( Figure 1 ).
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Geographic tongue is the most common oral lesions in psoriasis, with or without arthritis, presenting high prevalence in these patients, as well relation to the severity of the disease, leading some authors to consider the combination of these conditions. 18, 21, 28 Approximately 10% of patients with psoriasis present geographic tongue. 17 Generalized pustular psoriasis is most commonly related to geographic tongue. 29 The spectively. The authors concluded that these lesions can be a predecessor or a marker of psoriasis severity. 21 Costa et al evaluated the oral mucosa of 166 psoriatic patients and 166 healthy subjects demonstrating a significant association between fissured tongue and geographic tongue when psoriatic patients were compared with the control group. The authors concluded that GT and FT are the only oral lesions associated with psoriasis, but are not exclusive of this disease. 31 Tomb et al showed an association between GT/FT and psoriasis, highlighting the increase of these lesions in pustular psoriasis. 32 Picciani et al showed a high level of GT and FT in patients with psoriatic disease, highlighting the higher prevalence of GT in early psoriasis and of FT in late psoriasis. 17 Singh et al evaluated 600 psoriatic patients and concluded that the geographic tongue is increased in psoriasis and related to disease severity. 33 The authors also showed that 79% of psoriatic patients with GT were male. This data differs from patients with GT without psoriasis who are usually female, and hormonal factors are identified as triggers or intensifiers of the lesion. 5 Picciani evaluated in 284 psoriatic patients the relation between severity and presence of geographic tongue through PASI, demonstrating that severe psoriasis occurred in 25% of patients without GT and in 58% of patients with GT. The author concluded that GT may be considered a marker of severity of psoriasis. 34 Some authors reported a significant increase of GT in patients with early psoriasis, which reinforces the Picciani theory that GT is directly related to the severity of the skin disease. 17, 30, 34 Facial involvement associated to the presence of geographic tongue and psoriatic arthritis is found in cases of severe psoriasis, being directly related to disease severity. 35 Keshavarz et al demonstrated in a study with 138 psoriatic patients that 55% of cases presented facial involvement, 13% articular involvement, and 24% GT.
The authors concluded that there is a significant relation between facial lesion and increased severity. 35 In addition to geographic tongue, the involvement of the temporomandibular joint (TMJ) may occur in patients with psoriatic arthritis (PA), particularly in patients with HLA-B27, but this is still a little reported fact, with only 19 articles and 43 cases found in the literature review. 28, 36 The involvement of this joint can cause pain, swelling and limitation of movement. This involvement is more prevalent in the 4th decade of life and occurs between 31% and 63% of cases of PA. 28, 36 Approximately 30% of patients examined in Picciani study presented some joint involvement without affecting the TMJ. 34 A multidisciplinary approach, involving dermatologists, rheumatologists and dentists, is the safest option for the diagnosis and treatment of these patients.
The low prevalence of TMJ involvement in PA may be related to the lack of a thorough examination of the TMJ in psoriatic patients, which consequently causes few clinical and epidemiological reports in the literature. 36 Gonzaga & Consolaro conducted a study with 118 patients with psoriasis and 88 patients with geographic tongue, and observed a reversal in the age groups of patients, in which geographic tongue occurred at earlier ages, suggesting that this is a predecessor manifestation of the skin condition. In this study, the similarity between psoriasis and geographic tongue from the fundamental lesions and symptoms was also identified. 37 In geographic tongue, the erythematous and depapillated lesions correspond to skin peeling; and, just as in psoriasis, they follow a chronic course presenting periods of remission and exacerbation, which can occur in days, weeks or months. 16, 37 The process of chewing and speaking is a factor of constant trauma to the tongue, which could correspond to Koebner phenomenon, stimulating the emergence of geographic tongue. 37 Most patients presenting symptoms report burning sensation in skin lesions and in geographic tongue. 37 The authors conclude that the prevalence of specific oral lesions of psoriasis would be much higher than the one reported due to the fact that, as a rule, patients are not subjected to a full and thorough oral examination, which would bring reliable results to help resolve this divergence.
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HISTOPATHOLOGIC AND IMMUNOGENETIC SIMILARI-TIES BETWEEN GEOGRAPHIC TONGUE AND PSORIASIS
Geographic tongue may present histopathology and immunogenetic patterns similar to psoriasis, leading some authors to consider the association between these diseases ( Figure 2 ). Biopsies were performed in the oral lesions. In the first group, all analyzes were histologically compatible with psoriasis. In the second, these characteristics were observed in 80% of subjects. Thus, the author considered the geographic tongue as an oral manifestation of psoriasis, but he questioned the possibility of a type of geographic tongue not associated with psoriasis. 18 In geographic tongue, the white area of lesion presents subepithelial infiltrates with predominance of neutrophils, and abundant exocytosis of these cells, forming microabscesses and, in some cases, pustules. The erythematous area of the lesion shows mononuclear subepithelial infiltrate, suprapapillary hypertrophy and vascular ectasia.5 In a study via electron microscopy, it was observed that the erythematous area presents loss of filiform papillae and the white region shows necrotic cells that are flaking. 5 Picciani evaluated and compared the histopathologic features of GT lesions in patients with and without psoriasis, also comparing skin lesions among these patients. To investigate the relation of these conditions, it is necessary the conduction of incisional biopsy of geographic tongue, covering the three areas of the lesion: the margin, the white line and the erythematous region. However, despite the geographic tongue is no longer considered a development change, the diagnosis is mainly based on clinical examination, with only two histopathology studies found, which impacts negatively the understanding of the pathogenesis of GT and its relation with psoriasis.
Immunogenetic similarities
In psoriasis, the inflammatory infiltrate is predominantly infiltrate is predominantly mononuclear, with CD4+ T-lymphocytes, followed by the presence of macrophages. 42 Ulmansky et al also showed that the subepithelial inflammatory infiltrate of GT has abundant presence of CD4+ T-lymphocytes. 16 These studies concluded that there is a connection between GT and psoriasis. (Figure 4) . 34 Cabrijan et al compared the expression of CD4+ and CD8+ T-lymphocytes in 50
cases of psoriasis vulgaris and 50 cases of normal skin, and found a significant increase of these lymphocytes in psoriasis. 43 Vissers et al compared the expression of CD4+ and CD8+ T-lymphocytes in the center, within and on the edge of psoriatic plaques, and found an increased number of CD4+ T-cells in the dermis of all areas of the lesion. 44 In the epidermis, they observed a higher expression of CD8+ T-cells in the center and the inner edge of the lesion. Thus, they concluded that CD8 cells are important in the initial phase of psoriasis. 44 In Picciani study, the analysis by area of oral lesions showed that in the peripheral area there is an increase of T-cells, particularly CD4+, in geographic tongue of nonpsoriatic patients, and of CD8+ in geographic tongue of psoriatic patients. This reinforces the importance of using the assessment of lesions margins of geographic tongue to define the true oral psoriasis. 34 Facing psoriasis-like lesions, such as geographic tongue, which cause difficulties in diagnosis, distinguishing the two lesions based on T-cells infiltrate immunophenotyping can be a useful tool. The difference in the quantity and distribution pattern of CD4+ and CD8+ T-cells may assist in diagnostic decision, especially in cases presenting very similar histopathologic features. 45 Despite the unknown etiology, some authors suggest that there is a genetic basis between psoriasis and geographic tongue.
One of the most well-known genetic factors of susceptibility for psoriasis is the human leukocyte antigen (HLA), located on the short arm of chromosome 6.46 The HLA system is divided into three regions: class I, class II and class III, according to the structure and function of its genes. 47 In the literature, there are few studies on genetic analysis in geographic tongue, and only four studies on this association were found, demonstrating relation with the HLA-B13, -B15, -CW6, DR5 and DRW6 antigens. 19, [48] [49] [50] In 1987, a study was conducted to evaluate the association between GT and diabetes mellitus, in which the presence of an HLA allele between these conditions was demonstrated. In HLA typing, an increase in the HLA B-15 frequency, now subdivided into HLABw62 and HLA-Bw63, was found in the diabetes group with GT and in patients only with diabetes, suggesting a weak association between endocrine dysfunction and oral lesion. 48 Subsequently, in 1993, a serologic study was conducted with 50 participants with GT and 380 healthy individuals, in which HLA relation with this lesion pathogenesis was examined. It was observed an increase in HLA-B51 antigen expression in control subjects and increased prevalence of HLA-DR5 and -DR6 in the GT group. 50 Gonzaga et al found a strong association among HLACw*06, psoriasis and geographic tongue, concluding that some cases of geographic tongue may represent an authentic manifestation of psoriasis. 19 HLA-Cw*06 is the main allele of susceptibility to psoriasis, with or without arthritis, regardless of ethnic group. 51 The explanation for this association is a recognition of antigen specific by CD8+ T-cells resulting in stimulation of keratinocytes proliferation.
These cells, in response to the binding of antigens with HLA-C*06:
02 and keratinocytes, act as the main effector cells in the maintenance of pathogenic process.
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Gonzaga et al demonstrated a positive association between the HLA-B17 antigen and geographic tongue, and this finding was reinforced by Picciani, which showed for the first time the association between geographic tongue and HLA-B*58 allele, confirming the association between HLA-B*57 allele and psoriasis. 19, 54 The serologic equivalent for these alleles (HLA-B*57 e -B*58) is the HLA-B17
antigen. Possibly this may explain the association between psoriasis and geographic tongue, respectively, with these alleles. 54 Some studies report that the combination of killer-cell immunoglobulin-like receptor (KIR), which act as ligands of class I HLA molecules and HLA-C alleles, increases the susceptibility to psoriasis. 14, 55, 56 Luszczek et al showed in a Polish population the frequency of HLA-C, KIR2DS1 and KIR2DL1. HLA-C*06 was found in 77%
of psoriatic patients and in 17% of healthy individuals. KIR2DS1 activation gene was significantly higher in the patients, while the KIR2DL1 inhibitory gene was present in most people of both groups.
The authors concluded that individuals who have HLA-C*06 and KIR2DS1 activation gene are more susceptible to psoriasis. 57 Because HLA molecules regulate the cytotoxic activity of killer-cells, the analysis of KIR genes could contribute to a better understanding of the correlation between geographic tongue and psoriasis.
HLA typing, associated with histopathologic and immunohistochemical analyzes, contributes to the definition of oral psoriasis, and it is essential to make this diagnosis for proper management and treatment of this condition.
Some studies have identified the major class I and II HLA alleles in samples from patients with psoriasis and geographic tongue (Table 2) . 19, 48, 49, [58] [59] [60] [61] [62] A Brazilian study showed that the presence of the polymorphism +3954 IL-1B is associated with increased risk of geographic tongue development, and it was reported the central role of this interleukin in the pathogenesis of psoriasis. 63 Alikhani et al analyzed in saliva the TNF-α and IL-6 concentration in patients with geographic tongue and in healthy subjects and demonstrated a significant increase in both groups of patients, reinforcing the association with psoriasis. 26 The presence of familial cases and association with HLA genes in both conditions show that there may be common genetic determinants, manifesting only in oral mucosa or presenting a more generalized clinical condition, affecting the skin, while being influenced by certain environmental factors.
19,27,37 
DIAGNOSIS
The diagnosis of geographic tongue is usually based on history and physical examination, except for atypical cases where histopathological examination is necessary. 5 The lesions are characterized by migratory pattern, circinate aspect and mild pain. 8 The differential diagnosis includes candidiasis, lichen planus, erythroplasia, lupus erythematosus, trauma and drug reactions. All of these lesions can be discarded after the clinical and histopathological examination. 5 Due to its variants, diagnosis of psoriasis becomes more complex when compared with geographic tongue, being necessary in some cases a clinicopathological correlation.
11
TREATMENT
Because it is a benign and generally asymptomatic lesion, geographic tongue patient does not receive treatment.
5
Symptomatic treatment is based on the use of oral rinses containing anesthetics, topical corticosteroids, vitamin A, antihistamines and zinc supplements. It is recommended also to avoid contact with irritants and infectious factors, such as dentures and braces, which may exacerbate the situation. The patient should be instructed in relation to diet, avoiding acidic and spicy foods. In addition, patients should be instructed to always maintain good oral hygiene. 26 Abe et al reported a serious and persistent case of geographic tongue that was treated with systemic use of oral cyclosporine, presenting excellent therapeutical response. 40 Ishibashi et al showed two symptomatic cases of geographic tongue that used topical tacrolimus with regression of lesions, indicating this medication as a treatment option. 
Check true or false for the following statements:
( ) In the white area of geographic tongue, it is possible to find atrophy of filiform papillae, which is confirmed by electron microscopy.
( ) The erythematous area presents subepithelial mononuclear cell infiltration, suprapapillary hypertrophy and vascular ectasia.
( ) The GT lesions in psoriasis and psoriatic patients show no microscopic differences in the white, peripheral and erythematous areas.
( ) The geographic tongue is still considered by some authors as a development change and, therefore, histopathology is not performed generally for diagnostic confir- 
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Information for all members: The EMC-D questionnaire is now available at the homepage of the Brazilian Annals of Dermatology: www.anaisdedermatologia.org.br. The deadline for completing the questionnaire is 30 days from the date of online publication.
